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Isamu Umezaki* : The life history of Nemastoma nakamurae 
Yendo (Nemastomataceae, Rhodophyta) in culture 

fgiW n*: 

(Plates XIV-XV) 

Since the publications of Magne (1961, 1964) in which he doubted the 
existence of haplobiontic species in the Rhodophyta, life history studies- 
have been carried on in a number of species, especially in the Nemaliales. 
Until recently, these studies have led to the supposition that for most 
members of the Florideophyceae the life history is of the Polysiphonia type- 
in the orders Cryptonemiales and Gigartinales a diversity of life history 
however has been shown from recent works (Dixon et al. 1972; Dixon 1973).. 

The genus Nemastoma belongs to the Nemastomataceae, Gigartinales. 
Hoek and colleagues (1972) have made an interesting observation from 
their culture study of Nemastoma dichotoma that on germination the carpo- 
spores give rise to branched filaments which reproduce by monospores- 
However, they had not completed the life cycle of the alga. There have 
been few attemps to culture other species of Nemastoma. Kuckuck’s illu¬ 
stration (1912) of Platoma bairdii shows that erect filaments of the crustose 
thallus give rise to an erect thallus bearing tetrasporangia. Inoh (1947) 
observed only early stages in germination of carpospores of Schizymenia 
dubyi. No one has studied the life histories of other members of the 
Nemastomataceae, as far as the writer knows. 

Materials and methods On September 1, 1972, the writer collected both 
the gametophytes and tetrasporophytes of Nemastoma nakamurae Yendo,. 
both of which grew together on rocks at a depth of 1-1.5 meter, from 
Seihama, Obama Bay, Fukui Prefecture. Both the gametophytes and tetra¬ 
sporophytes were fertile in August and in the beginning of September - 
The materials collected were brought to Kyoto University at Kyoto and. 
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were put into unialgal cultures. The cultures were grown under day light 
fluorescent lamps of light intensity of 4,000 lux for 16 hours per day at 
temperature of 20±1°C. 

Results The discharged carpospores and tetraspores are 13.5-16.0,Mm 
(mean 14.4j«m) and 10.5-13.5/zm (mean 12.2j«m) in diameter respectively, 
the former being a little larger than the latter. There are two types in 
the early process of spore germination. After fastening to the substratum 
the spore, which was enveloped in a cell wall, pushes out a germ tube into 
which the entire spore protoplast migrates. In the next stage, divisions 
occur in the tube to produce a uniseriate row of two to five cells. The 
terminal cell divides to produce a disc composed of several cells. This 
type of germination belongs to Inoh’s typus discalis mediatus (Inoh 1947) 
(Figs. 1-8; Plate XIV, figs. 2-3). In the other type, the spore divides 
directly into two unequal cells, followed by a 4-8 celled germling by the 
second and third divisions (Plate XIV, fig. 1). One or two cells of the 
germling elongate towards its outside to produce a branch. On the tip of 



Figs. 1-16. Nemastoma nakamurae Yendo. 1-8. Indirect germination type in which the spore 
pushes out a tube on which a disc is produced. X130. 9-16. Direct germination type in 
which spore body divides directly to produce a disc. xl30. 
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the branch a disc is produced by the method of the first type (Figs. 9-16). 
Most of the discharged spores, both carpospores and tetraspores, germi¬ 
nated by the first type. 

When the disc grew to a size of about 50^m, it produced one to several 
colourless hairs with a diameter of 2/nm and a length of 100-200j«m on its 
upper surface (Fig. 7; Plate XIV, fig. 3) . They were produced only on 
young discs. The disc continued to produce new cells towards its marginal 
and upper sides, thus increasing its diameter and height, respectively. The 
margin of the disc is one-celled and its cells are 5-lOjum in size, while its 
middle part is composed of 2-3-celled layer whose cells are polygonal, 
being about 5/nm. When the cultures had been kept under a poor nutrient 
condition and under the lower illumination less than 1,000 lux, the discs 
continued to grow without erect thalli. After one year in culture they 
developed into a prostrate system with a diameter of 1.5 cm and with a 
layer of 10-15 cells (Figs. 17-18). The appearance in vertical section is 
similar to that of Hildenbrandia. The lower surface of the system did not 
produce rhizoids. Sometimes, the system enlarged in irregular outline and 
became highly lobed. Or they horizontally produced new branches from 
their marginal part and produced new discs on the tips of the branches 
(Plate XIV, fig. 4). By these methods the crust increased vegetatively 
during this phase without involving any reproductive organs such as mono- 
spores. 

After three months the prostrate system began to shoot out numerous 
upright filaments each of which originated from the upper surface cells of 
the system. The filaments branched repeatedly to produce a compact mass 
in which they paralleled upwards and adhered to each other laterally. At 
an early stage the upright filaments separated under slight pressure (Figs. 
19-20; Plate XIV, fig. 4). With growth the filaments increased in number 
and coalesced more tightly by becoming twisted with each other, thus 
developing into an erect thallus (Plate XIV, figs. 5-6). Three months 
later, the erect thalli branched dichotomously and grew to a height of 3-4 
cm (Fig. 19; Palte XV). The plants derived from tetraspores and ones 
from carpospores were both similar in superficial appearance and also had 
resemblance to plants in nature. Unfortunately these cultured plants did 
not produce any reproductive organs on them. The crustose system without 
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Figs. 17-20. Nemastoma nakamurae Yendo. 17. Part of vertical section of disc. X100. 

18. Vertical section of middle part of disc. x200. 19. Successive stages in development 
of erect thalli from disc. x2/9. 20. Part of vertical section of disc showing upgrow- 
ing erect filaments. xl30. 

producing erect thalli remained alive even after it grew to a diameter of 2cm„ 
Discussion The carpospores of Nemastoma dichotoma on germination 
give rise to Acrochaetium-Uke plants which reproduce by monospores (Hoek 
et al. 1972). In some members of the Florideophyceae the carpospore- 
germlings develop also into Acrochaetium-Uke plants which reproduce by 
monospores, namely, Liagora farinosa (Stosch 1965), Pseudogloiophloea 
confusa (Ramus 1969), Dermonema pulvinata (Umezaki 1972; as Nemalion 
pulvinatum, Umezaki 1967), and Nemalion helminthoides (Martin 1969). In 
Halymenia floresia of the Cryptonemiales the same curious stage was also 
found (Hoek and Cortel-Breeman 1970). In the Rhodophyta the monospore 
formation has been reported in the Bangiophyceae and the Nemaliales and 
Ceramiales of the Florideophyceae. However, such a phenomenon has been 
also found in some genera of the Cryptonemiales by recent works. For 
example, in Halymenia floresia (Hoek and Cortel-Breeman 1970), in Thuretel- 
lopsis peggiana (Richardson and Dixon 1970) and in Pikea californica (Scott 
and Dixon 1971). In the Rhodophyta the product of germination of a. 
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monospore does not develop into a succeeding phase of life history, but 
repeats the parent phase. Because of this it appears that monospore for¬ 
mation of Rhodophyta is a special kind of reproduction repeating the same 
phase. In Nemastoma nakamurae the tetraspores and carpospores germinated 
to give rise to crustose thalli on which erect thalli developed without in¬ 
serting an Acrochaetium-like stage. And the prostrate disc did not produce 
any reproductive organs such as monospores. As mentioned above, when 
the prostrate system was under conditions of poor nutrient and weak illu¬ 
mination, they grew without proceeding into the next phase and increased 
in size and in number. It is possible to say that the prostrate system of 
Nemastoma nakamurae is a stage by which it remains vegetative until the 
^beginning of the next growing season and also during which it reproduce 
vegetatively. As has been pointed out by Dixon et al. (1972) it seems that 
the prostrate system of the Florideophyceae is an important stage of re¬ 
producing vegetatively and a phase of life history, although it does not 
involve spore formation and release. 

It has been known from the present culture study that the erect plants 
derived from tetraspores were similar to gametophytes and that the plants 
formed by the germination of carpospores were also morphologically identical 
with tetrasporophytes. Therefore, it may be given as a conclusion that 
the life history of N. nakamurae is of the Polysiphonia type in which the 
tetrasporophyte is morphologically identical with the gametophyte. 

Resume 

1. The carpospores and tetraspores of Nemastoma nakamurae Yendo 
.{Nemastomataceae, Gigartinales) germinate to give rise to the respective 
prostrate system and then erect thalli, as seen in nature, sprout out from 
the system. The crustose system does not produce any reproductive organs. 

2. The life history of the species is of the Polysiphonia- type. 

The writer expresses his sincere thanks to Dr. I. A. Abbott, Hopkins 
Marine Station of Stanford University, for her kindness in reading the 
manuscript. 
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Explanation of Plates XIV-XY 

Plate XIV. Germination of carpospores, formation of discs derived from 
carpospores, and stages in development of erect thalli from the discs. 
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1. Three germling spores whose protoplast is directly devided. 2. Three 
discs derived from indirect spore germlings. 3. One disc with one 
colourless hair. 4. Discs producing upright filaments which are seen 
separated under pressure. 5. Formation of one erect thallus at the base 
of which upright filaments are seen loosely separated. 6. One erect 
thallus from culture 4 months old. 

Plate XV. Successive stages in development of erect thalli. 1. Three test 
tubes from right to left showing one prostrate disc, one erect thallus 
from culture 4.5 months old and one erect thallus from culture 5 
months old. 2. Two Nemastoma thalli from culture 6 months old. 
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